A schwannoma is a benign tumor arising from a schwann cell and occurs mainly in the nerve sheath in the intradural extramedullary region. Schwannomas have been well described as occurring in the lumbar spine, but total cystic degeneration of schwannomas is rarely reported. The authors describe the clinical and radiographic evaluations and treatment of a rare case of an intraextradural totally cystic schwannoma on the lumbar spine.
Figure 2:
Photograph of a strand of filum terminale adhered to the tumor for patient 1 (A). Photograph of a strand of filum terminale adhered to the tumor for patient 2 (B).
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ORTHOPEDICS | Healio.com/Orthopedics n Case Report S chwannomas are benign tumors of nerve sheath cell of a schwann cell that account for 0.3% of primary intraspinal tumors. 1 However, totally cystic schwannomas of the lumbar spine are rare. [2] [3] [4] The current report describes 2 patients with totally cystic schwannomas of the lumbar spine.
Case RepoRt

Patient 1
A 62-year-old man reported pain and motor weakness of both lower extremities for 1 year. Examination revealed muscle strength graded at 4/5 in both legs. Both patella tendon reflexes were hyperreflexia. Magnetic resonance imaging (MRI) of the lumbar spine showed an intrathecal lesion at L2-L3 (Figure 1 A) . The lesion was nearly isointense with the spinal cord on T1-weighted MRI. The contrast MRI revealed a ring-like enhancement of the tumor ( Figure 1B) . A diagnosis of a cystic schwannoma was made preoperatively, and a laminectomy was performed at L2-L3 to remove the tumor.
The large tumor arising from the cauda equina was found after opening the dura (Figure 2A ). The authors completely removed the tumor and cut off the filum terminale that had adhered to the tumor. Macroscopically, the tumor was found to be totally cystic. Immunohistochemistry examination confirmed the diagnosis of totally cystic schwannoma ( Figure 2B ). The patient experienced significant pain relief at the 2-week postoperative examination. At the 2-year follow-up, no schwannoma recurrence was observed ( Figure 3A ).
Patient 2
A 63-year-old man presented with a 6-month history of radicular pain of the right lower extremity. On examination, motor weakness was observed in his right lower limb, which had a muscle strength grade of 3/5 and absent knee and ankle reflexes on the right extremity. Magnetic resonance imaging of the lumbar spine revealed a homogeneous cystic mass extending from L4-L5 that was causing cauda equine compression ( Figure 1C ). The contrast MRI revealed a ring-like enhancement of the lesion ( Figure 1D ). The patient underwent laminectomy from L3-L5.
A large schwannoma originating from the filum terminale of cauda equina was immediately observed. The tumor was completely extirpated, and the filum terminale adhering to the tumor was cut off ( Figure  2C ). Histological diagnosis confirmed a totally cystic schwannoma ( Figure 2D ). The patient had complete recovery of his symptoms postoperatively. At the 2-year follow-up, no recurrence was observed ( Figure 3B ).
DisCussion
Schwannoma, the most common peripheral nerve benign tumor, is a slow-growing nerve tumor. 5 The lumbar region is one of the most common sites for spinal schwannoma, but totally cystic schwannomas in the lumbar spine are rarely documented in the English literature.
1,4,6-11 Schwannoma of the cauda equina has no specific clinical presentation, thus the slow-growing lesions in the lumbar region are often ignored for a long period of time, which accounts for their large size at presentation. 10 In this report, 2 cases of totally cystic schwannoma of the cauda equina are presented.
Magnetic resonance imaging of the lumbar spine revealed a lesion at L2-L3 for patient 1 and at L4-L5 for patient 2. The contrast MRIs revealed a ring-like enhancement of the tumors in both patients. Therefore, contrast MRI should be performed to diagnose cystic schwannomas because they have a wellenhanced wall compared with other cystic lesions, which usually lack this structure.
1 Both tumors were associated with compression of the spinal nerve roots and stenosis of the lumbar spinal canal, so a posterior approach was used to remove the lesions. A comparison of 
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the current patients with previous reports is provided in the Table. Schwannoma is a mostly solid tumor. Cystic degeneration can occur in the peripheral nerve root; due to the rarity of the totally cystic schwannoma, it is necessary to distinguish it from other cystic lesions, such as Tarlov, arachnoid, or neurenteric cysts. The importance of diagnosing this tumor cannot be overemphasized in view of their varied biological behavior and prognosis. 8 Postoperative histopathological examination forms the mainstay of differentiation.
The prognosis for cystic schwannomas is similar to that of solid schwannomas, and the treatment of cystic schwannomas is also similar to that for other solid spinal schwannomas. For the 2 current patients, a laminectomy was performed (at L2-L3 for patient 1 and at L3-L5 for patient 2) and the lesions were completed excised. Most of the filum terminale were pushed dorsally by the tumor, although a single strand of filum terminale adhered to the tumor for both patients. The tumor was completely removed by cutting off the single strand of the filum terminale without any complications. Kim et al 12 reported that the involved nerve roots or cauda equinas were nonfunctional at the time of surgery and 
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that the risks of neurologic deficits after sacrificing these roots are small. Many theories exist for the cystic degeneration of schwannomas. One theory is that the degeneration of the Antoni B of a schwannoma leads to cyst formation, which can progress in size over time; another theory is that lesion growth can result in central ischemic necrosis and cyst formation within the tumor. 11 However, the true mechanism needs to be further studied.
ConClusion
Totally cystic schwannoma of the cauda equina is a rare, benign tumor. Operative intervention is needed if the tumor causes stenosis of the lumbar spinal canal or compression of the nerve root. Totally cystic schwannoma can be diagnosed using preoperative MRI. Filum terminale adhered to the wall of the tumor can been cut off, which may not cause any neurologic deficit. 
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